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(54) Bi-directional eepagrtolette bolt 

(57) An espagnolette locking mechanism for use In 
locking a movable leaf into a surrounding fixed frame of 
a window or door comprtaea a drive transfer mechenfem 
(3) for connection to a rotatabfe handle and adapted. In 
use, to convert rotary movemerrt of the handle Into si- 
multaneous translatery movement of driving elements 
(8. 9) In each of two opposing substantially parallel di- 
rections. Primary end secondary drive transfer mem- 
bers (1,2) extend on bofri aides of the drive transfer 
mechanism (3) and are connected to the driving ele- 



ments (8, 9). Locking pins (4) connected to both the pri- 
mary end secondary drive transfer member? (1J2) are 
arranged In pairs on both sides of 1ne drive transfer 
mechanism (3) vtfth one of each pair befrig connected 
to the primary drive transfer member (1) and Ihe other 
of each pair being connected to the secondary drive 
transfer member (2), so that, In use. eech pair of locking 
pins (4) are cfcpleced towards and away from one an- 
other upon relation of the handle to lock and unlock the 
leaf and frame. 
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D e str ipPun 

[O001] EspagncMte bott mechanisms are used in 
doors and windows to achieve a secure fastening of flie 
door or window and generally include a drive mecha- 
nism which transmits rotation of a handle into tnansla- 
Ifonal movement of an espagnolette bolt The espagno- 
lette Dort generalry includes locking pjns which engage 
the aide of the frame adjacent the mechanism. The lock- 
inn pins ere usually received in a striking plate or plates 
attached to the fixed frame of the assembly. 
[0002] Espagnoletie boll rnechenisms typically pro- 
vide one drive transfer member carrying the locking 
pins, extending on one or both sides of the drive mech- 
anism, and which movee between a locked and an un- 
locked posrtkwi . The drive transfer mem bar or members 
are usually located In shallow grooves In the movable 
leaf of the window or door. A window or door fitted with 
an espagnotetfe bolt mechanism may be susceptible to 
forced opening. All of the locking pins In espagnolette 
bolt mechanisms engage In their respective striker 
plates from the same direction, therefore, a force ap- 
plied to the window or door in an opposing direction may 
generate sufficient movement to disengage the locking 
pine end permit opening of the window or door. 
[0003] Shoot bolt mechanisms typically provide two 
drive transfer members one extending on each side of 
the otive mechanism, and moving In opposing substan- 
tially parallel directions between the locked and in- 
fected positions. Shoot bolt mechanisms provide great- 
er security since a forcing movement on the window or 
door Inonedlrecbon onry tends to d&engage the locking 
pins conn acted to one of the two drive transfer mem- 
bers. The lodorig pins on me other drive transfer mem- 
ber are forced more firmly Into engagement wfth the 
striker plates. EspagncJette bolt and shoot ooft mecha- 
nisms usually Incorporate a plurality of locking pins on 
each of the drive transfer members for improved secu- 
rity. 

[0004] According to me present Invention, a bi-direc- 
tfonaj espagnolette locking mechanism for use in lock- 
ing a movable leaf into a surrounding fixed frame com- 
prises e drive transfer mechanism for connection to a 
rofca table handle and adapted, In use, to convert rotary 
movement of (he handle Into simultaneous Iranalatory 
movement of driving elements fri each of two opposing 
substantially parallel directions, primary and eeounaary 
drive transfer rnembere extending on both sides of the 
drive transfer mechanism and connected to the driving 
elements, and locking pins connected to both tne prima* 
ry and secondary drive transfer members and arranged 
in pairs on both sides of the drive transfer mechanism 
wtth one of each pair connected to the primary drive 
transfer member and the other of each patr connected 
to the secondary drive transfer member, so that in use, 
each pair of locking pins are displaced towards and 
away from one another upon rotation of the handle to 
lock and unlock the leaf and frame. 



P»05] Preferably, trio drtve transfer mechanism com- 
prises a drive pinion mounted on a housing lor rotation 
relative toth© housing by the handle, the pinion meshing 
with a rack forming part of or being connected to the 
& primary drive transfer member. 

IPOOol Preferably, the mechanism further 

comprises 

striker plates for connecting to the tod frame and ar- 
ranged to receive and retain me locking pins in the 
locked position. The striker pi stes typically have pairs of 
io opposite hand locking pin receiving openings. Thus 
each striker plate receives a pair of locking pine. Gen- 
erally similar striker plates have been used convention- 
ally to allow the same part to be used on both sides of 
the drive transfer mechanism when fitting espagnolette 
13 bott mechanisms. Where bi-directional espagnolette 
bolt mechanisms are fitted, bom of eecft patrol locking 
pin receiving openings are engaged simultaneously 
when, in use. the rocking pins are moved towards one 
another. Where striker plates having more than one pair 
of locking pin receiving openings are fitted, a first pair 
of locking pin receiving openings may be used when the 
movable leaf is in a fully locked position in the fixed 
frame. A second pair of locking pin receiving open frigs 
may be used to look the movable leaf in a position slight- 
25 ly ajar to allow, for example, night ventilation. 

[0007] A rubber seal is usually provided between the 
psnphery of the movable leaf and the frame to provide 
greatersound proofing and weather protection. The rub- 
ber seal becomes cornpressed between the fixed trams 
w and the movabte leaf as the window or door Is closed. 
The degree of seal compression may be altered by ad- 
justing the spatial relationship between the primary drive 
transfer member and faces of the locking pins which 
contact the striker plates. This may be achieved by the 
35 ^ of adjustable eccerrtrlclocWng pins connected to the 
primary drive transfer members. 
fOOOq Locking pins connected to the secondary drivo 
transfer member may be fixed and of a smaller gauge 
retative to the locking pins connected to the primary 
«* drtve transfer member. Locking pins connected to the 
secondary drive transfer members should be substan- 
tially unloaded under normal operation of the mecha- 
nism. However, rf the movable leaf is forced either in a 
direcflon substantially parallel but opposite to the lock- 
*s Ing direction of movement of the secondary drive trans- 
fer msrnbers or transversely out of meframe, the locking 
pins connected to the secondary drive transfer mem- 
bers engage the striker plates tocated on both sides of 
the drive transfer mechanism and resist movement of 
*9 the movable leaf relative to the fixed frame. 

[0009] The locking pins connected to the primary and 
secondary cVfve transfer members ensure mat the bulk 
of the locking forces are applied through the primary 
drive transfer member and therefore, driving dements 
55 connected threreto also hew to U*m eguwt the bulk of Pie 
locking forces. Thusy a driving element driving the pri- 
mary drive transfer member, therefore, should be of a 
substantially grater cross-section to have a greater 
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strength than a driving element driving the secondly 
drive transfer member. By forming the rack Integrity 
wffh the prtnary drive transfer member, it can be en- 
sured that trie maximum possible force can be trans- 
ferred from the pinion to the primary drive transfer mem- a 
bar. 

PW1 0] Jn order to provide a compact easy fitting, vor- 
eatfte mechartBm, the secondary drive transfer member 
preferably overlays the primary drive transfer member, 
the primary drive transfer members lyrig closest to the 10 
drive transfer mechanism. Driving elements may be 
connected to the drive transfer members via protrusions 
extending from the driving elements engaging with cut 
away portions of Ihe drive transfer members. When the 
diving elements ere remote from the pinion the driving ib 
element connecting with the primary drive transfer 
member te longer than that connecting with the second- 
ary drive transfer member. 

PM11J Preferably, end portions of the drive transfer 
members project beyond guide members which are » 
fixed at comers of the movable leaf, for engagement 
with shoot bolt keeps on opposite ends or sides of the 
fixed frame wnen the mechanism is in the looked posi- 
tion, and where the end portions of the drive transfer 
membera are retracted Into the guide members when & 
the mechanism Ism the unlocked position, 
PW12] In one embodiment, the drive transfer mecha- 
nism comprises a plastics band with driving elements 
end the rack driven by the pinion Is formed Integrally in 
the band. Preferably, the band is tensioned around Ihe 30 
two spaced rollers each rotatable on spindles. Prefera- 
bly, the banc is made from a filled nylon. 
[0013Q In another embodiment, the drive transfer 
mechanism comprises a dosed loop track of constant 
cross sectional width with a centreline forming a shape « 
containing two substantially parallel adjacent skies and 
two semi circular ends. A centre spine separates tie two 
parallel adjacent sides of the track. The track contains 
ball bearings and two driving elements. The cross sec- 
tional width of the track la equal to me width of one of <o 
the driving elements or the ball bearings. Translatory 
movement of a driving element having a drive rack by 
Ihe pinion, forces all of Die ball bearings to move around 
in the track causing trans! story move men! of the ether 
oYMng element In a substantially parallel but opposite <s 
direction » 

RMM4] It is preferred however, that the drive transfer 
mechanism includes a reversing mechanism to provide 
equal and opposite movement between the primary and 
secondary drive transfer members. In mis case the re- so 
versing mechanism mctudes two driving members each 
having a rack formed on them end at least one gear ro- 
tatable atoctrt a fixed axis meshrig wrflrt the racks. Where 
the pinion meshes directly with the primary transfer 
member one of trie driving members Is connected to and SS 
driven by the primary transfer member but, a I tat nati vely, 
the pinion meshes directly wim a rack formed on one 
driving member and then this Is connected to the prirna- 
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ry transfer member, in both cases, the other driving 
member is connected to and drives the secondary trans- 
fer member. 

|001 s] The gear wheel or wheels may rotate about an 
axis parallel to the axis of the pinion but preferably It or 
they rotate about an axis normal to the axis of the pinon 
and thus normal to a Diane, containing the directions of 
movement of the driving members. Preferably, the or 
each gear wheel and/or the driving member an? made 
of steel for strength. 

ED0 10] Particular embodiments of the present Inven- 
tion will now be described with reference to the accom- 
panying drawings In which: 

Figure 1 1s a skfe elevation of a first embodiment of 
a bi-directional espagnolette locking rnacnenism; 
Figure 2 is an exploded perspective view of the first 
embodiment; 

Rgura 3 Is a partial view of the drive mechanism of 
the first embodiment; 

Figure 4 Is a partial cross-section view of the first 
embodiment; 

Figure 5 is a partial perspective view showing the 
engagement with a striker plate; 
Figure 6 is an exploded perspective view of a sec- 
ond embodiment; 

Figure 7 is a partial perspective view of a third em- 
bodiment with the housing of the drive transfer 
mechanism removed; 

Figure 8 Is a partial perspective view of a fourth em- 
bodiment showing movable pans of the drive trans- 
fer mechanism only: 

Figure a is en underneath plan view of the drive 
transfer mechanism of e fifth embodiment; and. 
Figure 10 is a partial section view of the present In- 
vention taken along line A-A of Figure 9. 

[0017] Referring to the drawings there fs shown a 
mechanism which includes a drive transfer mechanism 
3 for connection to a rotatable hande which fits into a 
square hole 5, The drive transfer mechanism 3 is adapt- 
ed, in use, to convert rotary movement of the handle into 
simultaneous translatory rrKrvement of driving mernbers 
6 In each of two opposing substantially parallel direc- 
tions, A prfcnary drive transfer member 1 and secondary 
drive transfer member 2 extend on both sides of the 
drive transfer mechanism 3. Thedrive transfer members 
1 and 2 are connected to the driving members 6. The 
drive transfer members 1 and 2 move in a groove at the 
end race of a window or door. 

[O0iq locking pins 4 are connected to both the pri- 
mary end secondary drive transfer members 1 and 2- 
The locking pins 4 are arranged In pairs on both sides 
of the drive transfer mechanism 3 with one of each pair 
connected to the primary drive transfer member 1 and 
the oth bt of each pair connected to the secondary drive 
transfer member 2. In use, rotation of the handle causes 
movement of the primary and secondary drive transfer 



3 



PAGE 11/58 ■ RCVD AT 2/13/2006 12:59:36 PM [Eastern Standard Time] ■ SVR:USPTO-EFXRF-6/26 ■ DNIS:2738300 • CS!D:+492022570372 * DURATION (mirws):1«0 



13/02/2806 19:47 +492022570372 



DRAUDT US PAT AGENT 



S. 12/58 



5 



EP 1446 407 A1 



6 



members 1 and 2 In opposing substantially parallel di- 
rections and causes each pair of locking pins 4 to move 
towards and away from one another. 
[0019] The pairs of locking pins 4 are positioned to 
move Into and out of engagement with str&er plates 20 « 
(shown in Figure 5) connected to the -fixed frame. Each 
pair of focktog pins 4 engages and disengages with a 
pair of locking pin receiving openings, one of each pair 
of locking pin receiving openings located on each of two 
opposite feces of the striker plate 20, when, in use, each 10 
pair of locking pins 4 move towards or away from one 
another. 

[00(201 The locking pins 4 connected to the primary 
drive transfer member 1 are eccentrically adjustable to 
allow adjustment of the location of a centre of the locking « 
pins 4 relative to the primary drive transfer member 1 in 
order to permit adjustment of the seal compression of 
the movable leaf In the fixed frame when In the locked 
position. The tocklho, pins 4 connected to the Gecondary 
drive transfer member 2 are fixed and of a smaller gauge 20 
compared to the locking pins 4 connected to the primary 
dnVD transfer member 1 . 

10021] The primary drive transfer member 1 overlays 
the secondary drive transfer member 2 such that the pri- 
mary drive transfer member 1 Des nearest a pinion 7 and 29 
the secondary drive transfer member 2 ftesfdrthestfrom 
the pinion 7. A cut away portion 12 in the secondary 
drive transfer member 2 allows a tocW ng pin 4 connect- 
ed to flto primary o>rve transfer member 1 to protrude 
through the secondary drive transfer member 2. so 
P>022] The driving members 6 are connected to the 
OnYe transfer members 1 and 2 via driving elements 8 
and 9 engaging with cut away portions 10 and 11. The 
adjustable eccentric locking pins 4 connected to the pri- 
mary drive transfer member 1 ensure mat the butkof the as 
force transferred from trie drive transfer mechanism 3 
to the drive transfer members 1 and 2 is carried by the 
primary oVive transfer member 1. 
10023} The pinion 7, having the square hole 5 therein, 
ts mounted on a housing 16 of the drive transfer mecrv <o 
antsm 3, The pinion 7 has three teeth for engagement 
with a rack 19 formed by cut-away portions formed In- 
tegrally in the primary drive transfer member 1 . Rotation 
of the handle causes the pinion 7 to rotate and corre- 
sponding transiatory rnovernent of the primary drive 
transfer member 1. 

[0024] Figure 2 shows in detail me drive transfer 
mechanism 3- Bofri of the driving members 6 have 
toothed racks 10 facing inwardly for meshing engage- 
ment with a gearwheel 17 rctatabfe about an axis nor- 
maJloa plane containing the directions of movement of 
the driving members 6, The gearwheel 17 may be made 
from steel or other suitable material. The driving mem- 
bers e rest adjacent oie secondary drive transfer mem- 
ber 2. Transiatory moMerrient of the oYMng member 6 « 
connected to the primary drive transfcr m^ntwr 1 caus- 
es transiatory movement of the other driving elements 
in a substantially parallel opposite direction. 



100251 Assembly of the locking mechanism described 
is easily achieved since the components may be assem- 
bled in a "drop-down" configuration. The driving mem- 
bers 6 and smal gearwheel 17 ore positioned on a sup- 
port member for fixing to the wi ndow or door. The sec- 
ondary and primary drive transfer members 2, 1 are then 
located on the driving elements 8, 9. Finally, the drive 
transfer mechanism 3 having the drive pinion 7 is con- 
nected to the primary drive transfer member 1 k and the 
locking pins 4 fixed to the drive transfer members 1 , 2, 
By positioning the driving members 6 external from the 
drive mechanism housing 16 It Is posSDIe to provide 
driving members 6 of greater strength when compared 
with These located with In the housing 16 as shown in the 
third example, since there Is a decreased space con- 
straint 

10026] A further feature of the present Invention may 
be to extend the drive transfer members 1 and 2 beyond 
guide members which are fixed at comers of the mova- 
ble leaf, for engagement with shoot bolt keeps on oppo- 
site ends or sides of the fixed frame when the mecha- 
nism is In the locked position, and wnere the end por- 
tions of the drive transfer members 1 and 2 are retracted 
into the guide members when tie mechanism is in the 
unlocked position. 

[0027] The second embodiment is generaly similar to 
the first but. In this example, the driving elements 6 are 
formed by a punching and pressing operation from steel 
sheet and a pair of gears 17 Is Included- This arrange- 
ment is both cheaper to make and stronger than the ar- 
rangement shown In the first and third embodiments 
which rely on die castings for the driving members 6\ 
[00201 A third embodiment Is generally similar to the 
first and second but in this emboolmsnt a drive rack 1 9 
meshes with the pinion 7 Instead of the pinion 7 meshing 
directty with the primary drive member 1 . The drive rack 
1 a is formed integrally with the onving member 0 which 
is connected to the primary drive tr a n sfer member 1. 
Both of the driving members 6 have toothed racks 18 
facing Inwardly tor meshing engagement with two gear 
wheels 17 rot stable about parallel but spaced axes nor- 
mal to a plane containing the directions of movement of 
the onVing elements 0- The use of two gear wheels 17 
can give an Increased throw of driving elements 6 but 
mainly It shares the lead and so increases the strength 
of the mechanism. The oVtvtng member 6 and the driving 
element 9 connected to the primary onVe transfer mem- 
ber 1 have substantially greater dimension to have a 
greater strength than the other driving member 6 and 
element 8. 

[00291 The fourth embodiment of the present Inven- 
tions shown in Figure 0. The drive transfer rrx^chartism 
3 Inmis embodiment comprises the pinion 7. a drive rack 
19 and driving elements 8 and 9. The tfving elements 
0 and 9 are formed integrally in e flexible plastics band 
13. The band 13 may be majJefroma tiled nylon orother 
suitable material. The band 13 Is tensioned around two 
rollers 14 each rotaiable on spindles 15 mounted on the 
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housing 16 of the o>1ve transfer mechanism 3 such thai 
the roller^ 14 may rotate about parallel but spaced axes 
normal to the plane containing the directions of move- 
ment of the driving elements 8 and 9. Translatary move- 
ment of the driving element 8 with the drive rack 1 9 cans- 5 
es trans late ry movement of the other driving element 9 
In a substantially parallel opposite direction. The driving 
element 8 Is con ne ct e d to the primary drive transfer 
member 1 and is of a substantially greater dimension to 
have a teeter strength then the other chiving element 
9 connected to the secondary drive transfer member 2. 
[00301 Figure 9 and 1 0 sh ow a fifth embodiment of me 
present invention. The drive transfer mechanism 3 com- 
prises pinion 7. drive rack 19, driving member* © and 
driving elements 8 end 9. A closed loop trade of constant 
cross sectional width has a shape containing two sub- 
stantiaf y parallel adjacent sides and two semicircular 
ends. A centre spine separates me two parallel adjacent 
sides of the track. The track contains ball bearings 21 
and the driving members 6. The cross sectional width 
of the track Is equal to the width of one of the driving 
members 6 or the ball bearings 21. Translate ry move- 
ment of the driving member 6 having the drive rack 19 
and driving member 8 forces causing translator/ move- 
ment of the other driving member 8 having the driving 
element 9 In a substantially parallel opposite direction. 



deSme 

1. A DMJirectional espagnolette locking mechanism 
for use in locking a movable leaf Into a surrounding 
fixed frame comprising 

a drive transfer mechanism (3) for connection 
to a rotatable handle and adapted, in use, to 
convert rotary movement of the naixfle Into si- 
multaneous transtatpn/ movement of driving el- 
ements (8, 9) in each of two opposing substan- 
flatry paralef directions; 
primary and secondary drive transfer members 
{1 ,2) extending on both sides of the drive trans- 
fer mechanism (3) and connected to the driving 
elements (8, Qy t and, 

locking pins (4) connected to both the primary 
and secondary drive transfer members (1,2) 
and arranged in pairs on both sides of the drive 
transfer mechanism (8) with one of each pair 
connected to the primary drive transfer member 
(1) and the ctner off eacn pair connected to the 
secondary drive transfer member (2), so that 
In use, each pafr of locking pins (4) are dis- 
placed towards and away from one another up- 
on rotation of me handle to lock and unlock me 
leaf and frame, 55 
tie drive transfer mechanism (3) comprising a 
drive pinion (7) mounted on a housing for rota- 
lion relative to the housing by the handle, the 



pinion (7) meshing vrffh a rack (19) forming part 
of or being connected to the primary drive trans- 
fer member (1). 

2. A mechanism according to claim 1, further compris- 
ing striker plates (20) for connecting to the fixed 
frame and arranged to receive and retain the lock- 
ing pins (4} In the locked position, 

3- A mechanism according to any one of claims 1 or 
2. wherein the locking pins (4) connected to the pri- 
mary d rive transfer member ( 1 ) are eccentrically ad- 
justable and wherein the locking pins (4) connected 
to the secondary drivo tiv*i5fer member (2) are fixed 
and are of a reduced gauge relative to the locking 
pins (4) connected to the primary drive transfer 
member (1). 

4w A mechanism according to any one of the preceding 
claims, wherein the primary dive transfer member 

(1) overlays the secondary drive transfer member 

(2) such that the primary drive transfer member (1 } 
fees nearest the plrdon (7) and the secondary drive 
transfer member (2) lies furthest from the ptraon (7). 

5. A mecnanisrn according to any one of the preceding 
claims, wherein a driving element (9) extending 
from one of the driving members (6) connecting said 
driving member (6) with the primary drive transfer 
member (1 ) Is substantially longer ffian a driving el- 
ement (8) extenoTng from the other drivhig member 
conneotrg said driving member (6) with the sec- 
ondary drive transfer member (2). 

6. A mechanism according to any one of the preceding 
claims, wherein there exists a cut away portion (12) 
on the secondary drive transfer mernbers (2) to al- 
low the driving element (9) extending from one of 
the driving members (6) connected with the primary 
drive transfer member (1) unobstructed transtatory 
movement when the mechanism Is in use. 

7* A mechanism according to any one of me preceding 
claims, wherein end portions of me drive transfer 
members (1, 2) project beyond guide members 
which era fixed at corners of the movable leaf r for 
engagement with shoot bolt keeps on opposite 
ends or sides of the fixed frame when the mecha- 
nism Is in the locked position, and where the end 
portions of me drive transfer mern&ers (1,2) sire re- 
tracted into the guide members when the mecha- 
nism Is In the unlocked position. 

8. A mechanism according to any one of the preceding 
claims, wherein the drive tr&i tbiyr mechanism (3) in- 
cludes a reversing mechanism (6, 17) to provide 
equal and opposite movement between ale primary 
and secondary drive transfer members. 
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9- A reverskig mechanism according to cteim a. in 
which the reversing mechanism include two driv- 
ing members (G) each having a rack (10) formed on 
them and at least one gear (17) rotBtafjie about a 
fixed axis meshing with the racks (18), where the s 
pinion (7) meshes directly with the primary transfer 
member (1) one of the driving members (6) is con- 
nected to and driven by the primary transfer mem- 
ber (1) but alternatively, tne pinion (7) meshes dl- 
rectr/wfth a rack (19) formed cm one driving mem- 10 
bar (6) and then this is connected to the primary 
transfer member (1 ). 

10. A mechanism according to cfaim 9. wherein the 
gearwheels (17) and driving members (6) are made f s 
of steal. 
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